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(54) Air massage system 

(57) A compact air massage system which includes 
massage bodies (10) having a plurality of air-tight 
chambers (11), a compressed air supply source (6,7) 
supplying compressed air to the massage body, and a 
compressed air distribution apparatus arranged 
between the compressed air supply source and the 
massage body and having a plurality of switching valves 
(2) each allowing the respective air-tight chambers to 
communicate with one of the compressed air supply 
source and an outer atmosphere. The system further 



includes a controller (8) controlling the respective 
switching valves to allow the respective chambers to be 
expanded or contracted and check valves (4) each 
arranged between the compressed air supply source 
(6.7) and the switching valve (2) and openable from the 
compressed air supply source toward the direction of 
the switching valve, by which it is possible to individually 
adjust pressure in the respective chambers. 
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Description 

[0001] The present invention relates to an air mas- 
sage system and, in particular, to an air massage sys- 
tem for massaging a human body by selectively 5 
supplying compressed air to a plurality of air-tight cham- 
bers provided at massage bodies and selectively dis- 
charging the compressed air from these chambers. 
[0002] An air massage apparatus of a type set out 
below is conventionally knov^^n which, in order to 
restore, maintain, improve the human health, perlorms 
a continuous massage by sequentially supplying and 
discharging compressed air to and from a plurality ot 
air-tight chambers of massage bodies worn around the 
upper or lower limbs of the user. 

[0003] Normally, such massage apparatuses 
include a compressed air distribution apparatus for dis- 
tributing compressed air from the compressed air sup- 
ply source to respective air-tight chambers and 
discharging it from the chambers. For example, the 
compressed air distribution apparatus is such that 
respective air-tight chambers are repeatedly expanded 
and contracted by distributively supplying and discharg- 
ing the compressed air with the use of ordinary electro- 
magnetic valves. 

[0004] The assignee of the present invention has 
proposed a distribution apparatus in JPN PAT APPLN 
NO. 9-188967 (filed on July 1st. 1997 and published on 
January 26th, 1999) in which distribution valve is pro- 
vided at a supply passageway (header) of a com- 
pressed air supply source to correspond to respective 
air-tight chambers of the massage body. The distribu- 
tion valve is provided with three-way valves each having 
a supply port, distribution port and discharge port and 
being adapted to be opened and closed by a spherical 
valve body operated by a solenoid section. 
[0005] The air massage apparatus, however, 
requires to use an electromagnetic valve of a small 
pressure loss which is suited to a pump of a low pres- 
sure and high flow rate. In such air massage apparatus, 
such ordinary electromagnetic valve is larger in size, 
higher in cost and lower in mass-productivity. Further, 
this type of electromagnetic valve can adjust a cycle of 
suction into the air-tight chambers of the massage body 
but it cannot adjust the rate of air flow into the respective 
chamber (see JPN PAT KOKOKU PUBLICATION NO. 
51-41794). 

[0006] The distribution valve as described in the 
above-mentioned JPN PAT APPLN NO. 9-188967 can 
be manufactured at low costs and can supply/discharge 
a large quantity of compressed air. By doing so it is pos- 
sible to switch the air-tight chambers selectively or in a 
predetermined cycle or to effectively supply and dis- 
charge air to and from the chambers. However, it is not 
possible to adjust pressure in the respective chamber. 
[0007] In particular, the wearer receives a different 
feeling when being massaged on the upper or lower 
limbs. In the case where the pressure in the respective 



chambers is the same, it gives pain to the thigh but it is 
not satisfactory to the top of the foot. The inventor at the 
present application enables the user to receive a well- 
balanced body feeling by increasing pressure in the 
respective chambers toward his or her foot's top or 
hand's tip. 

[0008] The present invention has been achieved 
based on the above circumstances and it is the object of 
the present invention to provide an air massage system 
which is simple in structure and inexpensive and give 
the user a comfortable message feeling. 
[0009] According to the present invention there is 
provided an air massage system comprising a massage 
body having a plurality of air-tight chambers, a com- 
pressed air supply source for supplying compressed air 
to the massage body, a compressed air distribution 
apparatus arranged between the compressed air supply 
source and the massage body and having a plurality of 
switching valves allowing the respective chamber to 
communicate with one of the compressed air supply 
source and an outer atmosphere, a controller for con- 
trolling the respective switching valve to expand or con- 
tract the respective chambers and check valves 
respectively arranged between the compressed air sup- 
ply source and the respective switching valve and being 
open in a direction from the compressed air supply 
source toward a direction of the switching valve, the 
chambers being individually controllable in pressure. 
[001 0] By doing so, the user receives a mutually dif- 
ferent pressing force at each body part contacting with 
the respective chamber without simply receiving a uni- 
form pressing force at the respective body part. And the 
user can receive a well-balanced feeling corresponding 
to the respective body parts. This provides added mas- 
saging effect to the user. 

[001 1 ] It is preferable that the compressed air sup- 
ply source have a tank holding compressed air therein 
and the controller have a sensor detecting a variation of 
pressure in the tank and that, by doing so. an output of 
the compressed air supply source be controlled in 
accordance with a magnitude corresponding to the 
pressure in the tank. In this case, there occurs no 
greater variation in an output of the compressed air sup- 
ply source and the user never receives any unpleasant 
feeling resulting from a sudden variation of sound. 
[0012] It is also preferable that the controller 
sequentially supply compressed air to each air-tight 
chamber in a given supply sequence while adjusting it 
to an equal or lower level. 

[0013] It may be possible to have a shut-off valve 
interruptible between the tank and the respective check 
valve and control this shut-off valve by a controller. In 
this case, it is possible to control the pressure in the 
respective chamber to any given level. 
[0014] It Is desirable that the controller store a plu- 
rality of control patterns each operating respective 
switching valves so that the user can select any one of 
them. 
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[0015] It is preferable that the switching valve 
include a valve box having a supply port communicating 
with the compressed air supply source, a distribution 
port communicating with the chamber and an discharge 
port communicating with an outer atmosphere, a valve 
body movably received In the valve box and allowing the 
distribution port to communicate with one of both the 
supply port and the discharge port, a solenoid control- 
led by the controller, and a movable member coupled to 
the valve body and driven by the solenoid. In this case, 
the switching valve is formed as a very compact and 
simpler structure. 

[001 6] The valve box has a substantially cylindrical 
configuration and has a valve seat with the supply port 
opened on a one-end side of an axial direction thereof 
and can hold the check valve on an other-end side. 
[001 This summary of the invention does not nec- 
essarily describe all necessary features so that the 
Invention may also be a sub-combination of these 
described features. 

[0018] The invention can be more fully understood 
from the following detailed description v^hen taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a plan view, partly cut away showing a 
compressed air distribution apparatus used in an 
air massage system according to an embodiment of 
the present invention; 

FIG. 2 is a cross-sectional view showing a switching 
valve of the compressed air distribution apparatus 
shown in FIG. 1 ; 

FIG. 3 is a circuit diagram schematically showing a 
pneumatic circuit and electric circuit in the air mas- 
sage system according to the embodiment of the 
present invention; 

FIG. 4 is a circuit diagram schematically showing 
another embodiment of the present invention; 
FIG. 5 is an explanatory view showing a com- 
pressed air supply pattern: 

FIG. 6 is an explanatory view showing another 
compressed air supply pattern; 
FIG. 7 is an explanatory view showing the control- 
ling of a pressure adjusting mechanism; 
FIG. 8 is an explanatory view showing a pressure 
difference between a pressure sensor's level and a 
set pressure level; and 

FIG. 9 is an explanatory view showing a whole 
structure of the air massage system of the present 
invention. 

[001 9] With reference to the accompanying draw- 
ing, an explanation will be made below about preferred 
embodiments of the present invention. 
[0020] FIGS. 1 to 3 show a compressed air distribu- 
tion apparatus used for an air massage system adapted 
to supply compressed air to air chambers of a massage 
body as will be set out below and discharge the com- 
pressed air from the air-tight chambers. This com- 



pressed air distribution apparatus comprises a header 1 
connected to a compressed air supply source 6. such 
as an air compressor C. a plurality of switching valves 2 
arranged along the header 1 in a parallel way electro- 
5 magnetic drive sections 3 each driving a spherical valve 
body 22 provided in the respective switching valve 2, 
and check valves 4 each provided between the header 

1 and a supply port of the switching valve 2. It is to be 
noted that the number of the switching valves 2 and that 

10 of the checking valves 4 are decided in accordance with 
the number of compressed air supply passageways 
and, in the illustrated embodiment, the switching valves 

2 and check valves 4 are. respectively, four in number. 
[0021] The respective switching valve 2 comprises 

75 a substantially cylindrical valve box 21 integrally formed 
with the header 1 made of a resin, a valve body 22 
spherically formed from an elastic material such as sili- 
cone rubber, chloroprene rubber, ethylenepropylene 
rubber or the like, and held at one end side of the valve 

20 box 21 , and a plate-like cover member 23. The plate-like 
cover member is joined to the four valve boxes 21 by 
welding or bonding. 

[0022] In the valve box 21 , a distribution port 21b is 
formed to properly communicate with the air-tight cham- 
ps ber 1 1 provided in the massage body 10 and a conical 
or spherical valve seat 21c is formed at a circumferential 
edge portion of a supply port 21a to allow the valve 
body 22 to abut thereagainst. On the cover member 23 
mounted at the openings opposing to the supply ports 

30 21a, valve seats 23a project at intervals equal to the 
openings of those parallel valve boxes 21 and in number 
equal to the valve box 21. A discharge port 23b is 
formed in the respective valve seat 23a and a conical or 
spherical valve seat 23c is formed in the circumferential 

35 edge portion of the discharge port 23b. Further, one end 
of an operation shaft 31 of an electromagnetic drive 
section 3 is previously mounted on the valve body 22. 
The valve body 22 is arranged within the valve box 21 
and the cover member 23 is provided at the openings of 

40 the valve boxes 21 . The other end portion of the opera- 
tion shaft 31 is projected through the discharge port 23b 
in the cover member 23 and coupled to the electromag- 
netic drive section 3. In this connection It is to be noted 
that only the outer peripheral portion of the valve body 

45 22 may be made of an elastic material. 

[0023] Further, on the other-end side of the valve 
box 21 , the check valve 4 is provided to allow a flow of a 
fluid from the header 1 toward the supply port 21a and 
to prevent a reverse flow. 

50 [0024] The electromagnetic drive section 3 com- 
prises the operation shaft 31 mounted on the valve body 
22. a movable section 32 coupled to the end of the oper- 
ation shaft 31 projected through the discharge port 23b 
of the respective switching valve 2. an electromagnet 

55 casing 33 containing the movable section 32 and coil, a 
flange section 34 mounted on the distal end of the mov- 
able section 32, a fixing pin 35 connecting both of the 
operation shaft 31 and flange section 34 to the distal 
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end portion of the movable section 32, and a spring 36 
Interposed between the flange section 34 and the elec- 
tromagnet casing 33. 

[0025] When the coil of the electromagnetic drive 
section 3 is not energized, the movable section 32 is 
moved, as shown, toward the switching valve 2 side 
under an urging force of the spring 36, the valve body 22 
which is mounted on the distal end of the operation 
shaft 31 coupled to the movable section 32 abuts the 
valve seat 21c at the supply port 21 a to block the supply 
port 21a and allow communication between the distribu- 
tion port 21b and the discharge port 23b. Where, on the 
other hand, the coll of the electromagnetic drive section 
3 is energized, an electromagnetic force is generated, 
thus retracting the movable section 32 into the electro- 
magnet casing 33 against the urging force of the spring 
36. By doing so, the valve body 22 mounted on the dis- 
tal end of the operation shaft 31 coupled to the movable 
section 32 is moved away from the valve seat 21c of the 
supply port 21a into abutting engagement with the valve 
seat 23c of the discharge port 23b to block the dis- 
charge port 23b and allow communication between the 
supply port 21a and the distribution port 21b. 
[0026] The check valve 4 is made of an elastic 
material and has a beak-like configuration, on one end, 
with an outlet port 4a at its distal end and a cylindrical 
configuration, on the other end. with an annular projec- 
tion 4b axially projected at its outer periphery. The 
check valve 4 is inserted through an opening lb of the 
header 1 and the projection 4b is fitted into an annular 
groove la provided at a circumfencial periphery of the 
supply port 21a communicating with the header 1 inte- 
grally extending from the valve box 21 . Then the check 
valve 4 is secured by a retaining ring 4a with a washer 
4c interposed therebetween. The respective opening lb 
is closed with an integrally formed common cap 44 with 
a sealing member 43 being interposed between the cap 
44 and the outer periphery of the header 1 near the 
opening 1 b. 

[0027] The compressed air from the compressed 
air supply source 6 is supplied past the outlet port 4a of 
the check valve 4 into the supply port 21a and past the 
opened distribution port 21b of the switching valve 2 into 
the air chambers 11 of the massage body 10. During 
the supply period, the compressed air is never flowed 
back into a header chamber 1c as the check valve 4 
prevents reverse flow. 

[0028] As shown in FIG. 3, the above-mentioned 
compressed air distribution apparatus is contained in a 
body 5 of the massaging apparatus along with a control 
section 8 which is a controller comprised of the com- 
pressed air supply source 6, a tank 7 and a pressure 
sensor 9. The tank 7 storing the compressed air is con- 
nected to the supply line connecting the compressed air 
supply source 6 and the header 1 . The distribution port 
21b of the respective switching valve 2 is connected to 
a compressed air access port in the body 5. The air dis- 
charged from the discharge port 23b of the respective 



switching valve 2. after entering into the body 5, is dis- 
charged from a vent hole (not shown) provided at the 
body 5. The control section 8 is electrically connected to 
the motor M of the compressed air supply source 6 and 
5 the electromagnetic drive section 3 as indicated by a 
broken line to supply a control signal. Reference numer- 
als 10 shows the massage body having a plurality of air- 
tight chambers 1 1 . 

[0029] FIG. 4 is a circuit diagram schematically 
70 showing an another embodiment of the pressure control 
system for the air massage apparatus of the present 
invention. In this embodiment, a shut-off valve 14 is pro- 
vided between the header 1 and the switching valve 2 
so as to be electromagnetically controlled. And the 
75 check valve 4 is provided between the shut-off valve 14 
and the switching valve 2. 

[0030] By providing the shut-off valve 1 4 it is possi- 
ble to selectively control air-tight chambers 11a to 11d 
of a massage body 1 0 with the use of a control section 

20 8. 

[0031] The function of the pressure control system 
for air massage according to the present invention will 
be explained below on the basis of one embodiment of 
the air pressure type massage apparatus as shown in 
25 FIG. 9. 

[0032] The massage body 10 is of such a type that 
the user wears it around the upper limbs or lower limbs 
and it press-massage these limbs from the hand tips 
toward the shoulders or from the foot tops toward the 
30 thighs in a repeated expand/contract way. As shown in 
FIG. 9 for example, the user wears it either around one 
or both of lower limbs. 

[0033] The air pressure type massage apparatus Is 
of such a type as to connect the "bundled" side end of 

35 air hoses 12, 12 to the above-mentioned massage 
apparatus body 5 through an adapter 13 for allowing 
communication to be made between the distribution 
ports 21b of the respective switching valves 2 and pre- 
determined air-tight chambers 11,11 and to connect 

40 the "separated" side end of the air hoses 12, 12 to pre- 
determined air-tight chambers 11, 11 of the respective 
massage bodies 10. It is to be noted that, in the case of 
massaging one leg, it is only necessary to connect the 
"bundled" side end of the air hoses directly to the mas- 

45 sage apparatus body 5. 

[0034] The massage is started by fitting the mas- 
sage bodies 10, 10 around both the legs of the user 
and, after turning on the power supply of the massage 
apparatus body 5. turning on a switch on the massage 

50 apparatus body 5. 

[0035] When the massage is so started, the com- 
pressed air supply source 6 is operated to supply com- 
pressed air and the control section 8 starts an ON/OFF 
operation of the electromagnetic drive section 3. The 

55 control section 8 performs the operations of the respec- 
tive electromagnetic drive sections 3 in an ON/OFF 
fashion in accordance with a previously stored control 
pattern. 
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[0036] The ON/OFF control pattern of the electro- 
magnetic drive section 3 is listed below, but the present 
invention is not limited thereto and it is preferable to 
store various patterns as the user likes. 
[0037] When an explanation is made below about s 
the pattern shown In FIG. 5 for example, a relation of an 
internal pressure set in the respective air-tight cham- 
bers 11a. 11b, 11c, lid becomes 11a ^ 11b ^ lie ^ 
nd. 

[0038] At a time of massaging, an electromagnetic io 
drive section 3 operating the valve body 22 of the 
switching valve 2 communicating with the air-tight 
chamber 1 1 a corresponding to the toot top of the user Is 
turned ON and a flow of the compressed air into the air- 
tight chamber 1 la is started. When the pressure in the is 
air-tight chamber 11a reaches a predetermined level, 
the supply of the compressed air from the compressed 
air supply source 6 is adjusted so as to retain the pres- 
sure in the air-tight chamber 1 1 a below a predetermined 
level. The pressure adjustment of the compressed air is 20 
performed by varying a supply voltage to the com- 
pressed air supply source 6 by the control section 8 and 
adjusting an amount of supply of the compressed air to 
the massage body 10. 

[0039] The pressure in the air-tight chamber 1 la is 25 
maintained constant because a reverse flow from the 
supply port 21a into the header chamber 1c is pre- 
vented by the check valve 4 provided in a passageway 
through which the compressed air flows and because 
the compressed air in the air-tight chamber 11a sup- 30 
plied through the valve body 22 of the switching valve 2 
opened by the turning ON of the electromagnetic drive 
section 3 retains the pressure. 

[0040] Then the switching valve 2 of the air-right 
chamber 1 lb is opened to start a supply of air into the 35 
chamber lib as in the case of the air-tight chamber 
11a. Since the pressure in the air-tight chamber 1 la is 
set to be higher than the pressure in the air-tight cham- 
ber lib, no extra compressed air never flows into the 
air-tight chamber 11a and hence there is no rise in the 40 
pressure in the air-tight chamber 11a. 
[0041 ] Further, since, in the air-tight chamber 1 lb. a 
back flow of the compressed air into the header cham- 
ber 1c of the header 1 is prevented by the check valve 
4. the air-tight chamber 1 lb is maintained at a set pres- 45 
sure level lower than, or equal to, that of the air-tight 
chamber 11a. Then, the electromagnetic drive section 
of the air-tight chamber 11a goes OFF and the air in the 
air-tight chamber 11a is discharged through the dis- 
charge port 23b of the switching valve 2. 50 
[0042] Air flows into the air-tight chamber unit 11c ' 
and then into the air-tight chamber 1 1d. in the same way 
as into the air-tight chamber units 11a and lib. Upon 
lapse of a prescribed time, the electromagnetic drive 
section 3 associated with the chamber unit 1 1 c is turned 55 
off. Similarly, upon lapse of a predetermined time, the 
electromagnetic drive section 3 associated with the 
chamber unit lid is turned off. 



[0043] The electromagnetic drive sections 3 are 
repeatedly turned on and off in the order described 
above, until a predetermined time elapses from the time 
the drive section 3 associated with the first air-tight 
chamber unit 11a is turned on for the first time. The 
pressures in the air-tight chamber units 11a to lid are 
thereby sequentially changed. Hence, the air massage 
apparatus massages the user, from the toes to the 
thighs. 

[0044] Since, with respect to the voltage control of 
the compressed air supply source 6, a different internal 
pressure is set in each air-tight chamber 1 1 , the control 
of the voltage by the control section 8 Is done as will be 
set out below so as to maintain constant the air pres- 
sure generated from the compressed air supply source 
6 when compressed air is flowed into the air chamber. 
[0045] FIG. 7 is an explanatory view showing the 
control done by the control section 8 used in the present 
invention. The control of the compressed air supply 
source 6 in accordance with the present invention is 
done by the control section 8. The control section 8 per- 
forms the speed control of the drive motor M of the com- 
pressor C by a phase control method in a manner 
shown. 

[0046] In FIG. 7. 0 shows a conduction angle. Dur- 
ing the operation of the massage apparatus body 5 
except in an discharge period during which the com- 
pressed air is discharged from the massage apparatus 
body 1 0 through the opening of the discharge port 23b, 
control is done, by the control of this conduction angle 6. 
so that a sensed pressure by a pressure sensor 9 is 
maintained to a desired given pressure level. 
[0047] Upon the control of the conduction angle 9, 
control is made as set out below so as to suppress any 
sudden variation of noise (pump noise) produced from 
the compressed air supply source 6 with a variation of 
an internal pressure in the respective air-tight chamber 
11. 

[0048] FIG. 8 shows a difference between a set 
pressure value and a pressure value measured by the 
pressure sensor 9 provided at the control section 8. A 
difference between the measured pressure and the set 
pressure (hatched area A) is integrated along time. 
When the integrated value becomes, for example, about 
0.146 (kgf/cm^ - sec), the conduction angle 6 is varied. 
[0049] When the pressure value measured by the 
pressure sensor 9 greatly deviates from the set value, it 
is quickly close changed to the set value by increasing a 
ratio of varying the conduction angle 6) in proportion to 
the difference between the measured pressure and the 
set pressure. 

[0050] It is preferred that the proportion coefficient 
at the time of varying the conduction angle e be. for 
example, about 0.1769 (deg/(gf/cm2)) in order to raise 
and lower, for example, the pumping power. The voltage 
of the compressed air supply source 6 is therefore var- 
ied gradually. As a result, the pressure of the air sup- 
plied from the source 6 changes little by little. Hence, 
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the noise of the air being supplied from the source 6 
makes does not change so much as to annoy the user 
of the air massage apparatus. 

[0051 ] The electromagnetic drive sections 3 may be 
repeatedly turned on and off in such a different manner 
as is illustrated in FIG. 6. More precisely, the sections 3 
for driving, respectively, the valve bodies of the switch- 
ing valves 2 communicating with the air-tight chamber 
units 11a to 11 d, are sequentially turned on in the order 
they are mentioned. Each magnetic drive section 3 is 
stopped upon lapse of a prescribed time from the time it 
was turned on. The drive sections 3 are repeatedly 
turned on and off, until a predetermined time elapses 
from the rime the drive section 3 associated with the first 
air-tight chamber unit 1 1a is turned on for the first time. 
The pressures in the air-tight chamber units 1 la to lid 
are thereby sequentially changed. As a result, the air 
massage apparatus repeatedly applies a pressure to 
the user, from the toes to the thighs, and stops applying 
the pressure at the toes and thighs and the intervening 
parts at the same time. 

[0052] Or a massage pattern is such that, until a 
predetermined time (not shown) is passed, all the elec- 
tromagnetic drive sections 3 are simultaneously turned 
ON and OFF and each part of the user is wholly mas- 
saged repeatedly at each given interval in a press- 
applied/released fashion. 

[0053] When the control section 8 turns on the elec- 
tromagnetic drive section 3, a solenoid coil in the elec- 
tromagnet casing 33 is energized, inducing an 
electromagnetic force to retract a movable section 32 
into the electromagnetic casing 33 against an urging 
force of a spring 36. The valve body 22 connected 
through the operation shaft 31 to the movable section 
32 is moved away from the valve seat 21c of the supply 
port 21a and abuts against the valve seat 23c of the dis- 
charge port 23b. Thereby the discharge port 23b is 
blocked, and the supply port 21a and the distribution 
port 21b are communicated with each other. The com- 
pressed air supplied from the compressed air supply 
source 6 enters from the outlet port 4a of the check 
valve 4 connected to the header 1 into the supply port 
21a. And it flows from the supply port 21a into the distri- 
bution port 21b communicating with the supply port 21a 
and it further flows from the distribution port 21b past 
the air hoses 12. 12 and adapter 13 into the predeter- 
mined air-tight chambers 11, 11 of the massage bodies 
10, 10, thus expanding the associated chambers 11, 11. 
At this rime, the control section 8 connected to the com- 
pressed air supply source 6 allows a portion of the com- 
pressed air to be discharged to an outside so as to 
prevent any excessive rise of pressure in the chambers 
11a, lib 

[0054] When the control section 8 turns off the elec- 
tromagnetic drive section 3. a current through the coil is 
stopped, and the movable section 32 is moved toward 
the switching valve 2 side under an elastic force of a 
spring. And the valve body 22 mounted on the distal end 



of the operation shaft 31 coupled to the movable section 
32 abuts against the valve seat 21c of the supply port 
21a to block the supply port 21a and hence a supply of 
the compressed air from the supply port 21a into the 

5 switching valve 2 and, at this time, communication is 
established between the distribution port 21b and the 
discharge port 23b to discharge the compressed air in 
the predetermined air-tight chamber 11 connected to 
the distribution port 21b through the air hoses 12, 12 

10 and adapter 13 from the respective discharge port 23b 
and allow the corresponding chamber 11 to be con- 
tracted. 

[0055] As set out above, after the chambers 1 1 are 
expanded and contracted during the set time period 

15 with the electromagnetic drive sections 3 rendered ON 
and OFF, the compressed air supply source 6 is 
stopped and all the electromagnetic drive sections 3 are 
turned OFF to cause all the chambers 11 to be con- 
tracted, thus finishing a massage action. 

20 [0056] In the alternate embodiment shown in FIG. 
4, the switching valves 2 and shut-off valves 14 are con- 
nected to the control section 8 by the electric circuit and, 
since these are separately controlled by the control sec- 
tion 8. the air-tight chambers 11a. lib, 11c and lid are 

25 further controlled, by adjusting the shut-off valves 14 
individually, so that it is possible to arbitrarily adjust irKli- 
vidual pressure in each chamber. 
[0057n The operation shaft 31 supported on the dis- 
tal end portion of the movable section 32 is swingable 

30 about a fixed pin 35 and somewhat movable in an 
up/down direction. Even if, therefore, the moving locus 
of the center of the valve body 22 is not aligned with the 
centers of the valve seats 21c and 23c of the supply port 
21a and discharge port 23b, the center of the valve body 

35 22 and centers of the valve seats 21c and 23c are auto- 
matically adjusted and a positive seal is assured there. 
Further, the valve body 22 is made of an elastic material 
and ensures a better sealability upon being abutted 
against the valve seats 21c. 23c. so that it is possible to 

40 prevent the leaking of the compressed air. 

Claims 

1 . An air massage system comprising: 

45 

a massage body (10) having a plurality of air- 
tight chambers (11); 

a compressed air supply source (6, 7) for sup- 
plying compressed air to the massage body; 

50 a compressed air distribution apparatus 

arranged between the compressed air supply 
source and the massage body and having a 
plurality of switching valves (2) communicating 
the respective air-tight chamber with one of the 

55 compressed air supply source and an outer 

atmosphere: 

a controller (8) for controlling the respective 
switching valve to expand or contract the 
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respective chamber, characterized by further 

comprising 

check valves (4) respectively arranged 
between the compressed air supply source (6, 
7) and the switching valves (2) and being open s 
in a direction from the compressed air supply 
source toward the direction of the switching 
valve, and the chambers being individually con- 
trollable in pressure. 

TO 

2. An air massage system according to claim 1 , char- 
acterized in that the compressed air supply source 
(6) has a tank (7) for retaining the compressed air, 
and the controller (8) has a sensor (9) for detecting 

a variation of the pressure in the tank and controls is 
an output of the compressed air supply source in 
accordance with a magnitude of the pressure varia- 
tion in the tank. 

3. An air massage system according to claim 1 or 2, 20 
characterized in that the controller (8) supplies the 
compressed air to the respective air-tight chambers 

in an air supply sequence while sequentially adjust- 
ing a pressure level equal to, or lower than, that of 
the compressed air. 25 



end side of an axial direction thereof and holds the 
check valve (4) on an other-end side thereof. 



4. An air massage system according to any one of 
claims 1 to 3. characterized by further comprising a 
shut-oft valve (14) interruptible between a tank (7) 
and the check valve (4) and adapted to be control- 30 
led by the controller (8), 



5. An air massage system according to any one of 
claims 1 to 4, characterized in that the controller (8) 
stores a plurality of control patterns each operating 35 
the corresponding switching valves (2), any one of 
these control patterns being selectable from the 
user. 



6. Art air massage system according to any one of 40 
claims 1 to 5, characterized in that the switching 
valve (2) comprises: a valve box (21) having a sup- 
ply port (21a) communicating with the compressed 
air supply source (6, 7). a distribution port {21b) 
communicating with the air-tight chambers (1 1) and 45 
an discharge port (23b) communicating with an 
outer atmosphere: a valve body (22) movably 
received in the valve box and allowing the distribu- 
tion port (21b) to communicate with one of the sup- 
ply port (21a) and discharge port (23b); a solenoid so 
(3) controlled by the controller (8); and a movable 
member (32) coupled to the valve body (22) and 
driven by the solenoid. 



7. An air massage system according to claim 6, char- ss 
acterized in that the valve box (21) has a substan- 
tially cylindrical configuration and has a valve seat 
(21c) with the supply port (21a) opened on a one- 
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